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It is often adeumed thal air traffic control specialists (ATCSs) endure a high degree
of work-related\gtress dpd that they may be near the limits of their ability to cope
with such stress. is paper summarizes a decade of research evaluating possible
stress effects or work 0 (ATCSs).  Studies were conducted at a u,ﬁ# of large and. .
small ajr. Q{a,j.ﬁc&f 5. A visit of several days to each fac 1{% was part of an
{nterdisciplinary research effort involving physiotogical and. biochemical, as well as
psychological, assessments. The principal psychological measure was the State-Trait
Anxiety Inventory (STAI). The STAl and other questionnaires were administered at the
beginning and end of three to five different work shifts scheduled at a facility. The
findings showed that cgnirgller groups scored significantly below 1lege s,m;u o
norms .on_both the A-state [curre j"iwg -and ‘A-tralt’ Lgﬁ;

measures of the SIXI.". X & adject ius-checklistscwere hp“a The f‘lnd- -
ings also showed that an. \creased across, an .a%l‘uﬂ k. shift and @) (
were' higher on sHIFTS rated YAfTHIgulLY Sh40 théy were on.ea {50 ‘
.The e“s"taﬁ'lishment of adu]t norms for the STAI was undertaken to provide a better
comparison for ATCS data. Results of those efforts indicated that AI,C,Ssg,hg,,demler

ety scores than the normal gdult ulation reover, . A-state.
%"“ ﬁ’ ggnni.o% KT, e&f af work shi g’l’o%es “in a variety ;%mn-a {t,rafﬁc
vychﬁ"loﬁt‘;’af’sutes used in these studies and

enginesrs). just.As. tl;%y Hid"'“?o?"‘*ﬁ’f s ATCSs are well with
or p
appear to experience less anxiety than is the average in other work settings,&

nm'l Tgmﬂs on every indicator
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STRESS, ANI!ETY.'AND‘THE‘AIR TRAFFIC CONTROL SPECIALIST:
© SOME CONCLUSIONS FROM A DECADE OF RESEARCH

1. Introduction.

" when stressful occupations are discussed, particulnriy in the popular press, it

" {s common for the air traffic control specialist (ATCS) to be fdentified as belong-

ing to a professional group under intense stress (9,23). As one author put ft:
*The job of juggling atrliners and making snap decisions on which 1ives depend

" exacts a steep toll in stress-related diseases, nightmares, and acute anxiety”

(26). In a recent book on occupational stress, kas! (22) notes that air traffic

~ control work is one of‘tho§e'vocations that seems intuitively to be stressful.

This paper reviews a series of field studies conducted with ATCSs to assess
possible stress effects in their work. The studies are presented {n chronological

_arder to provide some indication of how results from one investigation influenced

the conduct of the next.one. “The presentation is also designed to show the develop-
“ment of the perspectives needed to assess most properly the presence or absence of

work stress in this occupation.

AtteaptS‘toﬂdocuuent the presence of unusual stress in the air traffic setting
date from the middie 1960's (10,11,17); however, concerted efforts to study this
fssue did not get underway until the last part of that decade. The Civil Aero-
medical Institute {CAMI) began its program of stress research in 1968, an effort

" Which continued throughout the 1970's.
I1. ' Procedure. ‘ '

' Most of the CAM] studies were multidisciplinary in scope and involved psycho-
loglcal..physiologica1. and diochemical assessments of the state of the ATCS. The
format of these studies followed the same general pattern ir. each investigation.
volunteers were solicited from the crews working at each factlity with the under- .
standing that they would be involved with the project for up to 10 days. For the

psychological portion of the studies, each participant filled out one or more

assessment questionnaires at the beginning and again at the end of each work shift
under consfderation.  The questionnaires varied across studies and each will be
discussed in the context of the specific study in which 1t was used. The major
physiological messure, heart rate, was recorded throughout the work shifts under
{nvestigation by the use of minfature tape recorders. These instruwents permnitted
the participants to remain ambulatory throughout the work shift while providing
continuous electrocardiographic (ECG) recordings. Om occasion, blood pressure and
the galvanic skin response were also measured. The biochemical measures were
derived primarily from urine samples collected before, during, and after the work
shifts under consideration. In some of the earlier CAMI studies there was 2l1so
coliection of blood samples after at least one work shift. Since the concern of

the author in these studfes was with the psychological domain, that will be the main

focus of this paper; however, the physiological findings from the studies will be
highlighted as well. _ " m——
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II. Results and Discussion.

Study 1. Chicaﬂg's'O'Hare Tower: An "Ulcer Factory?". The first CAMI' stud,
wa.. undertaken at the contro tower and radar room for Cﬁicago's 0’'Hare International
Alrport, the world's busiest airport (50). Twenty-two ATCSs agreed to participate in
the study although CAMI researchers were Timited to assessing them only on the
eventng (16§00-2400) and. night (0000-0800) shifts. 1n this study Malmstrom's

Composite Mood Adjective Check List (CMACL) was used (25). The cMACL was basically

4 collection of ftems from the Zuckerman (55), Clyde (5), and Nowlis (37) checkliists

and comprised 80 adjectives, each rated on a 9-point scale of "not at all" ¢to ‘
'definiteTy'.descript1ve of one's current feelings. Each participant completed the
CMACL immediately before and after five evening and five night shifts. Since Vimited
normetive data and no control subjects for the CMACL were available, the only
meaningful comparisons that could be drawn from this part of the study were between

- evening and night shifts and from the beginning to the end of the work perfods. Nt

surprisingly, the CMACL factors related to. fatigue (Concentration, Fatigue, Yigor,
and Sleepiness) yhowed significant tncreases across work shifts' and were higher on
night than on evening shifts. On the other hand, there was the rather surprising
finding that the mean scores on every indfcator of anxiety (the Nowlts Anxfety Scale,

‘ thewsingle‘wurd "anxious," and the Zuckerman'lffect,Adjective Check List) were al)

very low on the scale. The mean on the 9-point scale was between the second and’
third points, where the first point indicated "not at all" descriptive and the ninth
puint fndicated"definitely',descriptive of one's current feelings. It was also ,
found that the anxiety scores tended to be higher after than before work, a finding
to be repeated in every study conducted by CAMI. ‘ L

o The physidlogical measures. from the 0'Hare subjects (15) showed that heart rates

‘The biochemical asseésnent revealed that bhosphoiipid concentrations were .
apparently somewhat elevated. The findings from the analyses of urinary metabolftes

.were quite complicated. In comparison to control subjects (biomedical technicians

simply observing the ATCSs work), the ATCSs had higher levels of physiological
arousal, particularly during heavy work perfods. Taken together, these findings

- were not entirely consistent with what had been expected. While there probably was

some notable physiological argusal, Psychologically, there was no evidence of reac-
tion to significant stress. R ‘ :

‘ 's 0'Hare and at Houston. The
next study was conducted at the tower and radar facilities for Houston Intercont{-

nental Afrport (34,50). The volume of air traffic at this facility was about 60

- percent of that for 0'Hare Internationa)l Afrport. Test procedures were much the

same as those followed in the previous study except that day shifts (0800-1600) were
studied instead of evening shifts, For the psychological measures the CMACL was
used again, and the State-Trait Anxiety Inventory (51) and a questionnaire on
shift-difficulty were added. The STAI is a standardized measure of both A-trait,

.'the propensity to expertence anxiety, and A-state, the moment-to-moment level of
 anxiety, Physiological measurements were restricted to ECGs and bfochemical

analyses were conducted on urine and blood. In this study the control subjects

2
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. Hous;on ATCS;.

(again biomedical bbservers) contributed both psychological and ph}siological/

‘biochemical measurements.

A total ofdlﬁ‘ATCSS and 4 bfomedﬂcaf observers completed the research tasks.
The data from the CMACL indicated that, as a group, ‘the Houston ATCSs showed the
same general pattern as the 0'Hare controllers. Scores related to fatigue were

higher at the end of shifts than at the beginning and ‘were higher for night than

~ day shifts. The trend for anxiety indicators in the CMACL to beé higher at the end

of work shifts than at the beginning was also found but was- not as pronounced as' in
the 0'Hare study. ‘ Lo ‘ : " C

Compared to the control subjects .who had observed t'iem, Houston ATCSs were Tess

" fatiqued, more vigorous, and less anxious. The comparisors with ATCSs at Chicago's

0'Hare International Airport showed the overall degree of positive affect to be
somewhat higher in Houston. Kowever, most of this effect was due to the difference
in scores between the day shift measures at Houston and the evening shift measures
at O'Hare, especially on scales related to fatigue. On-the night shifts, the
situation was reversed, with the 0'Hare ATCSs showing the 1esser feelings of

 fatigue even though they were constderably busier during this, shift than were the

Mouston ATCSs. »

The STAI scores followed the trend 'of the CMACL data in that scores on the .

' A-state scale 1ncreased,sign1ffcantly from before to after work.on both day and

night shifts. The use of the STAI also permitted comparison.to normytive groups,

whersas this was not possidle with the CMACL. - The normative group most closely

matching the air traffic sample was that of college undergraduates who had the
lowest wean score of any of the available normative groups (high school students,

o surgical patients, prisoners). According to the college student norms, the mean

A-state score for the Houston ATCSs was at the 42nd percentile.. The A-trait scale

(anxiety proneness) was at the 24th percentile. These findings tended to affirm the

CMACL results that the expressed levels of anxiety reported by ATCSs were certainly
within normal limits and were at relatively Tow levels. These data are inconsistent
with the presence of any unusual emotional stressors. , :

~ Physiological measures showed that heart rates were genernily hﬁgher durinj the .
day shift than during the night shift for the Houston ATCSs. The heart rates of .~
Houston ATCSs. during the day shift were lower than the heart rates obtained from

_ .evening shifts at O'Hare. The nignt shifts did not differ. Preshift measures of

heart rate also showed that the ATCSs at 0'Hare had the higher mean rate. This
suggests that some of the differences observed between these two facilities may

relate to different baseline levels of physiological arousal rather than to
- differences in the uork-s1tuatipn itself. . - _ !

The urine analyses for Houston ATCSs showed epinephrine and norepinephrine to be:

Mgher during day shifts than during night shifts. The comparfson with 0'Hare ATCSS

" showeu that the two facilities differed primarily on night shift measures where

the greater workload at 0'Hare s reflected in the higher level of catectolamine
excretion., Plasma phosolipids were also found to be higher for O'Hare than for

..a




These findings, taken with those from 0'Hare, suggested that the belief that
ATCS: are typically under iIntense stress was at least gquestionable. In fact, from
the psychological perspective, the most notable finding was the ]ack of evidence
\ndicating the presence of emotional stress.

Study III ATCS Job Attitudes as Possible Indicators of Stress During this
time some job attitude research was conducted by CAMI researchers that, further

_ increased doubts about the presence of any unusual psychological or emotional

stressors in alr traffic work. g&%gy ( a6) asked_614 ATCSs at 17 busy towers
g%; they 1iked and disliked about thelr work." “SEFwss was meverepectsieifly™
Fioned "as § hEghtive rasture o tatr -tretiic ROV, r “WEYotecdmpided: ~Thess
ATCSs conpleined about management, 1It ‘schedules, eguipment and noncontrol tasks,
but not about, stress, To the contriry: as-a group-they -found L Yongingy -

..g

‘fast-packd, constantly changing nature of afr traffic work much to their iiking.:

Interestingly. these data were collected just about the time (1968) of the first
major labor conflict between ATCSs and management in the Federal Avitation

Administration (FAA), a time uhen concern over stress in ATCSS was becoming weli
publicized

Study IV A Followup of ATCS Job Attitudes. A second ettitude study (42) was

conducted 4 years later and agafn was coincidentally in sequence with a second major"

labor upheaval in the air traffic system. In this study, 792 ATCSs from 18 large

.facilities answered an extensive questionnaire about their work. The findings were:

essentiaiiy the same as those for the first study: Most of the dislikes concerned

management and varfous aspects of working conditions, while various aspects of job

¢h i]e and the work {tself were most often mentioned as positive features, —Over
nt 8 the respondents reportad that they weree<itisfied with tHetrwork as

air traffic controllers, a percentage well above the usual value of 80 percent

found 1n most other occupations. Furthermore, when asked to specifically rate their’

11king for various aspects of their work, these ATCSs generally reported that thex

Jiked heavy and moderate density traffic, the difficulty of the wo and the,’
| _c%gi‘l}tant fratf LR Wtk

tfic change. They dtd st ght “ShTfs [ “1Tght traffic, and.
nenagemen% ‘Again the data seemd inconsistent uith the notion that these people
were exceedingly stressed.

Stud ¥. Houston Revisited A Comperison of Different Shift Scheduies The
next stress study (29) again took place at Houston, 1 year after the first study
at that factlity. The reason for returning was that the facility changed from a

‘straight S-day rotation of shifts (5 day shifts followed by 5 evening shifts

followed by 5 night shifts with 2 days between each change) to a short rotation.
schedule called the 2-2-1 (2 day shifts. fb]:oued by 2 evening shifts followed by 1.

night shift and then 2 days off).

The type of shift schedule employed had relatively littie effect on the scores
from the psychological measures. The CMACL measures related to fatigue showed a
modest tendency to increase with the shorter turnaround schedule, while other
measyres, including the STAI, were unchanged; otherwise, the findings were the same -
as in the first Houston studv Phystological and biochemical measures efther showed

" no difference between the two shift schedules or siightly favored the shorter

schedule
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_research team visited two bus

_ installaticn of the computer systems, pr

Study VI. Afr Traffic Work Demands and STAIl Scores: A Sensitfve Measure. At
this point the psychological daia seemed clearly tc contradict the notion that
stgnificant psychological or emotional stress was a factor in alir traffic work.
However, limitations. in the d0$13. cf the previous studies often due to real-world
situatfonal and adminfstrative constraints, left many questions unanswered. One of
these was the question of the sensitivity of the measures, particularly the STAI,
to stress in the air traffic situation. To answer this question comparisons were
made of the STAI data from the Houston ATCSs with data from a total of 62 add:tional
ATCSs from (i) an extremely busy general aviation tower (Opa Locka, Florida, a

nonradar tower primarily serving 1ight and business aircraft) and (i1) an air rohte
traffic cont ‘ol center {ARTCC)}, a radar facility controiling high-altitude

cross-courcry traffic (48). Ratings of the difficulty of each day or night of work
were also obtained. The A-state score was found to 1ncrease over twice as much
across shifts rated "difficult” as for shifts rated "easy." Thus, 1t appears that
the STAI was in.fact sensitive to variations in arousal associated with perceived
changes in demand or difficulty. .

The physiologicai and biochemicai measures showed personnel at the general

| aviation tower to be under 'greater physiclogical arcusal during work than.were

persannel at the ARTCC or the Houston tower, and at about an equai Tevel of erousal

with the 0'Hare ATCSs (35).

Study VII. Vaiidation of Findings From Houston. The next study was designed to
replTcate and clarify findings from the two studies comparing shift rotation

' schedules at the Houston tower (31). The earlfer comparisons of the two schedules,

the 5-day and 2-2-1, at the Houston facility had been hampered by a variety of
problems, including the fact that no assessment of evening shifts was available for
the 5-day schedule. This new study was conducted at two large ARTCCs, .one on the
5-day and the other: ‘on the 2-2-1 schedule, and covered all shifts at each facility.

The findings from the STAI in this study again shoued (i) no difference in shift

‘schedules, (11) low A-trait and A-state scores compared to scores of college

students, and (1§1) the stgnificant increase in A-state from the beginning to the
end of uork The blochemical assessment (only biochemical measures were taken in
this study) appeared to favor the 2-2-1 schedule to some degree although no
inpressive differences were found, '

'

Study VIII. Some Effects of Automation on ATCS Stress lndicators Aboot this

 time, the Aaiddle 1970°s...compurer. assistance

ce for. Allassdi-Rogioning factor...

In the ai ;raft}c work si;gg{;;w% e system. e ng brought on-Tine was ﬁggﬁqned
gets an andle information concerning aircraft that up
until then was either committed to memory or noted by hand. Tngwglcs‘gpmaiped the
decision maker but now possessed a rather sophisticated 0T . In order to
assess e g t-o vt e ey FEVE"Systems on ATCSs, a CAMI
4 (Los _Angeles and Oakland,
California) on the west coast &F 0T "“ata were First ¢ol¥ected
before“the installation of the new computer systems then again some 5 months after
the systems were in full operation. There were no differences in the psychologtcal
measures (STAI) taken before and after instaiiation of the computers. S“rprisingly,
the biochemical indices showed sgveral. s %;g;g]x Significant increases after the
% i%gﬁgtechoiamine excretion. However,




haseline (resting) levels of these metabolites also increased significantly between
the two assessments., This suggests that the observed increases fn catecholamine

excretion cannot be clearly attributed to the addition of the new equipment but may
have beeq due to other unspecified factors outside the purview of this review. :

Up to this point, no concerted effort had been made to relate the psychological
and physiological measures obtained from ATCSs, primarily because most other inves-
tigators had heen unable to show correspondence between these types of data (24).
However, the development of a new biochemical stress index (35) provided a fresh.
opportunity to integrate the two sets of data. This was attempted with the records

from Los Angeles and Oakland. Unfortunately the index, which integrates catecholam-'

ines and steroid secretion into a single index adjusted for baseline values of each

metabolite, was not related in any way to the psychological measures.

,Siudy Ix;' StressiData From ATﬁSs‘at‘Fac111ties With Low Horhoads.i The lést;

T ———

- ﬁu1tidisc1p71nary assessment of stress was conducted at several spaller facilities o

wit m}qtﬂxmm&aﬁtgtx (32). The by-now often-replicated rinding

N | K-state Increases significantly across work shifts was again confirmed, as
were the relatively lTow scores of ATCSs (compared to STAI norms) on both scales of -
the STAI. The mean STAI scores for these AT(Ss did not differ from the overall mean
for the ATCSs from busier facilities: however, the levels of the biochemical indices

. were generally lower than for most other facilities. An analysis of the level of

" epinephrine excretion at the varfous tower facilities studied to this point as a _

.~ function of traffic volume yielded a straight lfnear relationshtp and a correlation

‘of .96 (Spearman rank-order). Measures of norepinephrine and steroids showed no such
relaticnship to traffic volume. This makes it rather clear that epinephrine excre-
tion is a workload, rather than an emotional, indicator in these studies (32).

. Study X. STAI Scores for ATCSs vsL Hoﬁkers-in;seherai. An fssue that continued
_ to be of coricern was the proper perspective in which to place the data from the ‘

aported anxiety levels may .
Tos.0nparad. to.

- el 24l
AR A - L L e il

psychological assessments. Th
SRR R e gg“‘%%ﬁﬂygé& iAo RN o QU 5 (AP B 7.0 Ly rag, to.
AVSTOres of collegé studenty may have only been an artifact of a developmental process.
One plece of information was available to suggest that this possibility did not
explain the CAMI data. A study of anxiety in 15 student pilots showed that the 7.
3 ATCSs in the course scored significantly lower. on A-trait than did 2 group of 8
7 noncontroller professfonals, all as old as or older than the ATCSs (49). ‘However,
% the sma11 number of participants in that study makes the comparison less than
ok :
T

 conclustve, K
3 : : ‘ , - :

~ what was needed was (1) sormative data from the STAI on adults. and (if)
knowledge as to whether the increase in A-state from the beginning to the end of
work was 'a function of air traffic work in particular or of work-in-general. To.
peet these needs, the STAI was given to over 1,900 men and women of varying ages
employed in a wide variety of non-afr-traffic occupations. Over 1,800 of these
participants provided complete data to permit the establishment of age-related norms
{see Table 1). The mean A-trait and A-state levels are lower for this sample than
for college undergraduates. However, these mean scores are s*i11 significantly

. higher than the mean scores obtained .in our several studies of ATCSs. It car now be

" . confidently stated that ATCSs do indeed score below .the population-in-general on the

STAL. Co
6
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. STAI scores from a major portion (1,303 men) of the people who orovided data for
the normative sample in Table 1 were used in a comparison with {i) 198 ATCSs who had
provided both A-trait and A-state data in our field studies and (1i) an additional
sample of 92 former ATCSs who had become instructors in the air traffic training
program (47). The mean scores for these instructors on both the A-trait and A-state
scales of the STAI fell at an intermedfate level between the ATCS and the non-ATCS
groups. A1l the differences in A-trait and A-state between the irstructors and
ATCSs were statistically significant; however, the differences between instructors

. and non-ATCSs were significant only for the A-trait scale. In other wurds the
. instructors reported higher levels of psychological arousal than cic active ATCSs

but lower-to-equal Tevels with non-ATCSs. Similarly, a biochemical study (27) of

. instructors also showed elevated excretion of epinephrine (but not norepinephrine or

steroids) for instructors in comparison with ATCSs. These studies, taken together,
further support the conclusion that working air traffic has no unusual arousal value
as an occupation, since those away from actual air traffic had higher indices of -
arousal, both psychological and physiological, than did active ATCSs. The differ-

" ence in arousal levels between ATCSs and instructors may reflect a higher degree of
competitiveness in those ATCSs chosen to be instructors. Since these positions were

seen at that time as important opportunities to open avenues for advancement, there
was often considerable competition for them. This suggests the possibility that
those who applied for instructor positions might be more of the Type A personality
(more ambitious, striving, hard-driving, and competitive (20,39) than is true of

. most ATCSs.

Finally, the increase in A-state from the beginning to the end of work that had
been found in virtually all of the studies of ATCSs was alse found for 8R
non-air-traffic employees (from the sample in Tabie 1) who had completed A-state
scales at the beginning and end of from 1-3 workdays (see Table 3). Although the

" sfze of the increment was somewhat greater for ATCSs than for non-ATCSs, scores for

the former included more variable working shifts and more replications per subject
{and scores at both the beginning and end of work were clearly lower for ATCSs). In
any event, these comparisons indicate that the increment in arousal during work {is
more of a general characteristic of work itself than the result of stressors unique
to a particular work setting. - : ‘

TABLE 3. STAI A-state Scale Means at the Beginning and End of
Work for ATCSs and Non-ATCS (Scores are based on

several replications for each subject.)

Group ' N Begtinning End
ATCSS 210 30.2 35.0
- ' Non=ATCSs 88 . 331 37.0

Related Research. There are several other researchers who have conducted simflar
fnvestigations with ATCS. Grandjean, Wotzka, and Kretzschmar (14) obtained reports
of fatigue and mood from Swiss ATCSs. They found response patterns similar to those
in CAMI's O'Hare and Houston studies §0r Self-ratings of fatigue were higher, and
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mood self-ratings were lower, at the end than at the beginning of work. Hibler (18)

‘expanded upon CAMI studies of shift difficulty and anxiety (48) to include ratings

by mtlitary ATCSs of difficulty and anxiety during shifts, and confirmed that
A-stata levels were higher for Z1fficult shifts and that A-state scores generally
fncreased across shifts. The mean A-trait and A-state scores for the military ATCSs

" were similar to those obtained in CAMI studies of civilfan ATCSs. In another study,

Caplan, Cobb, French, Harrison, and Pinneau (3) found anxiety levels among a .group
of midwestern ATCSs to be intermediate in comparison to 22 other occupations. Rose,
Jenkins, and Hurst (38) reported that more than 80 percent of & group of ATCSs
participating in an evaluation of health change scored low {over one standard devia-

t{ion below the mean for college students) on the Tensfon/Anxiety Scale of the Pro-

file of Mood States (28). Thus, those researchers who have made comparable measures
of psychological states have obtained results highly consistent with CAMI. findings.

Re]aféﬁ work 1n\thé physioio fcal area has been limited to two main studies.

' Schad, Gilgen, and Grandjean (39), found that six Swiss ATCSs excreted higher levels
" of catecholamines while doing air traffic work than when providing genera) super-’

vision or doing clerical work. Rose et al. (38) considered heart rate and blood . . -
pressure in their health change study. 'The heart rate values they obtained from

ATCSs in the northeastern region of the Unitéd States tended to be Tower than the L .
" rates obtained from both the 0'Hare (33).and Houston (29) studies. On the other

hand, the mean blood pressures obtained by Rose et al. were cansiderably higher than
those obtained at O'Mare.. The meaning of these differences in physiclogical/ .

biochemical findings 1slnot read11y apparent. ' :

Though not'difcct1y comparable to CAMI research, there have been ofher fnvesti- '

gations of the health consequences of air traffic work that have implications for

the assessment of stress in ATCSs. The findings from these studies have been mixed.
Two studies, by Cobb and Rose (8) and Rose et al. (38), suggest that ATCSs are at
higher. risk than men-in-general for hypertension; however, Booze (17 found' hyper-
tensive diagnoses to be well below expectancy in a review of health records for

. 25,000 ATCSs. Dougherty (10) found ho difference between ATCSs and non-ATCSs in the

prevalence of ECG abnormality. The evidence that the air traffic system is. an
"ulcer factory* (26) is also equivocal. Dougherty, Trites, and Dille (11) and
Hauty, Trites, and Berkley (17) found a higher incidence of self-reported gastro-

~ intestinal symptoms by ATCSs than by non-ATCS personnel. The Cobb and Rose (R) and

Rose et al. (38) studies both reported higher than expected incidence of ulcers in
their samples.of ATCSs. However, Singal, Smith, Hurrel), Bender, Xramkowski, and

Salisbury (40) found no evidence that ulcers were above expectancy at the 0'Hare
facility, nor did Booze (1) in his survey of medical records from ATCSs. Neuro-
psychiatric problems were commonly reported in both the Rose et al. (38) and Booze
(1) studies. However, it was not possible to determine (1) {f the rates were above

‘expectancy in the Rose et al. study because of the lack of comparable norms, or

(11) 1f the high rate in the survey by Booze occurred only after introduction of a :
special benefits program for ATCSs who were separated from their work for medical or .
admintstrative reasons. Reaching a general conclusion about these diverse results

{s difficult; perhaps they are best summarized as suggesting that some ATCSs at some
alr traffic facilities may be at higher risk for health change, particularly
cardiovascular problems, but this is probably not trve for the ATCS work force in
general. - - . : s
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Iv. ' Conclusions and Methodological Problems.

- In coming to conclusfons about the entire body of data just révieued. it must be

lkept in mind that a number of questions are still unresolved. Ome fmportant issue

concerns the use of volunteers in these kinds of stress studies. ' As Singal et al.
(40) point out, "This . . . is a particularly crucial methodologic problem in
studies of psychfatric and psychosomatic disorders since the psychologic ard ,
socfologic characteristics associated with the disorders fn question may be among
the very determinants of whether someone volunteers for the study.” These charac-
teristics may influence phystological responsiveness as well (12). Unfortunately,
there is no clear resolution to the volunteer problem; physiological and btochemical

- measurements fnvolve various degrees of inconvenience or discomfort and cannot be
- routinely required of employees for research purposes. Psychological measurements:

cannot be effectively demanded of employees since they usually require the coopera-.
tion of the respondert. The best resolution at this time consists in obtaining as
many participants as possible at a varfety of facilities and gatherirqg as many

"‘unobtru;ive measures as possible through medical records and the like. .

A problem unique to the psychological aspects of these‘lnvest¥gations is that of

.~ 'response sets. Since self-report data are sensitive to the approach taken by the
- participant to the research, the participants' cooperation must be relied upon to
"obtafn reasonably veridical reports of their psychological states. When programs .

and benefits may depend on research findings, the probability that dissimulation

" .wi1) . occur may be increased. Because of the potential for this problem, screening
- procedures for "fake bad" response sets were developed for both the CMACL (41) and

for the STAI (43). When these scoring procedures were applied to the records of
participants in CAMI research, 1t was. found that all but one of the ATCSs scored
within the valid range. This was alsn the experience in the Rose et al. (38)
study, tn that the validity indicators on the Californfa Personality Inventory were

- generally within acceptable limits. A few of their participants were found to be
. more defensive than expected, tut on the whole it was concluded that the responuents

answered openly .and honestly. L

- Mother issue that presents some problems for the clear-cut interpretation of .
these varifous findings 1s that of the rotation of work shifts. - The research litera-
ture on shift work suggests that there may be a variety of negative psychological,
social, and health consequences associated with working rotating shift schedules
{16,36). Since the busier afr traffic facilities require 24-hr coverige, while
smaller factlities generally do not, shift work and workload are confounded to some

. degree. Furthermore, comparisons of data from ATCSs with data from normative popu-
lations generally do not take work schedule fnto account. Thus, for example,
symptomatic differences between ATCSs and non-ATCS afrmen fn the Cobb and Rose (R)

study may have been partly a function of a Tower percentage of shift workers in the,
non-ATCS group. ' o o - S

. Finally, there is the problem of uncontrolled personological varfables. There is
svailable a considerable amount of information about the kinds of people who choose
air traffic work. As a group, they have been found to score in the upper 20 percent
of the population on intellectual assessments (6,53) but are usually not collegiately
educated (7). On the 16 Personality Factor (16PF) test, ATCSs tend to be average on
most of the factors. They differ substantially from men-in-general on onl} 4 of the 16

10
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~ distress. According to Spielberger's (52) process theory of anxiety, this means '

factors: intelligence, group-conformity, tough-mindedness, and compulsivity {21,
38,44). In comparison, airline pilots differ substantially from men-{n-general on
11 of the 16PF scales. ATCSs score within the normal range on all scales of the
California Personality Inventory with relative elevations on the factors associated
with dominance and relatively lower scores: on factors measuring mature socialization
and respect for authority (38,54). On the Strong Yocational Inventory Blank (2),
ATCSs score like nen-in—general on 211 but a few scales 'mostly concerned with
technical supervisors (45). These findings suggest that ATCSs form a unique occu-
patfonal group only on a few personality dimensions. However, it s possidle that
those dimensions may be related to their psychological and physiological responses
to air traffic work. Rose et al. (38) did find that ATCSs who were Type B

‘persondl fties seemed at higher risk for hypertension.thin were those who were more
. competitive, an interesting reversal of the usual sort of findings (20). The

problem is to discern to what extent the incidence of hypertension or other
physical or psychological probiems results from the work, not the person. "in other

words, it is quite possible that ATCSs who contract hypertension .or other problems

may be 1ikely to do so in any work circumstance.. Only the development of carefully
tched con;rol‘groups can resolve this question. C ‘ !
'ﬁﬂthﬁdgﬁ the probiguk just discussed require fﬁrther research, it is clear from
presently available evidence that the ATCSs appear resarkadly free of emotional.

that ATCSs percefve 1ittle, if any, threat in their work or the responsibilities

_associated with that work. The physiological data obtained in ATCS research suggest

normal physiological responseés to varied workloads. The extent to which high

" workloads are related to nq?ntive consequences . for ATCSs s uncertdin. There 1s
in

some evidence (19) 1inking Increased physfological responsiveness with cardiovas-

cular and gastrointestinal problems; however, the extent to which this correlation
1s a function of the individyal's response style as opposed to the effects of work-
load or other aspects of the work iteelf has not yet been determined. According to

.. Rose et al. (38), the types of health change data that they obtained are suggestive ‘
_ of an interaction between. individual predispositions to certain disorders and ,

characteristics of the work setting. They suggest that ft 1s not the work itself,
but the context in which the work is conducted, that is the important factor
fnteracting with predisposing factors in the individual ATCS. ’

‘In conclusion, there 1s 1ittle evidence to support-ihe.nbtion thit ATCSs afe,f
engaged . in an unusually stressful occupation. This s not to say that ATCSs never

. 'encounter unusual stress on the job; however, it does appear that this is the excep-

tion rather than the rule. ATCSs appear both well qualified and well suited for air
traffic work. The demands of air traffic work do not appear to place unusual stress

. .on ATCSs; this professional group appears quite capable of handling requirements of
© the job without distress. The notfon that this occupational group 1s being pressed

to the psychological and physiological 1imit is clearly unjustified. .

1"

T b e+ B i A i Mt s s i O el

=




SN
.

References

.Booze. C. F.: The Horbidity Experience of Alr Traffic Contro] Personne! FAA

Office of Aviation Medicine Report No. AM-78-21, 1978,

Campbeil. D. P.: Manual for _the Strongq Yocational Interest Blank‘ -Stanford,
611ifornia' Stenf rd University Press, 1533

Caplan, R. D., S Cobb, J. R P French, R. V. Harrison. and S." R. Pinneau:
Job Demands and Worker Health. Department of Health, Education, and Welfare,

- National Institute for Occupetionai Safety and Health Report N°a NIOSH 75-160,

1975

Cetteil Hanual for the. Sixtee Personalit Factor uestionneire

Forms' A and B) hampa gn. nois: Institute far Persona ty and biiity
esting, 1962. .

"Clyde, 0. J.: Manual for the C1 de Mood Scale. Coral Gables, Florida:

Bionetric Laboratory. Un versity of Hiami. 1533

- Cobb, B. B.. and J. J. Mathews: Neu Screening Test for Afr Traffic Controiier
. Applicants. AEROSPACE MEDICINE, 44: 184-189, 1973

. Cobb, B. B., J. J. Mathews, and c D. La A Comparative Study of Female and

Male Air Traffic Controller Trainees. FAA Office of Avietion Medicine Report

Mo, MHT2-22, 1972.

11.

12,

13.

Cobb. ., and R. M. Rose: Hypertension, Peptic Ulcer and Dfabetes fn Afr

T;effic Coritrollers, JOURNAL of Tm-: AMERTCAN nemcm. ASSOCIATION, 224:489-492,
1973. . . S

Collier, B.: In His Own Hords an At1ante Psychiatrist Horries 0ver Air Traffic‘
Controllers Who Crack Under the Strain. An Interview With Dr, Herton Berger.
PEOPLE, 8:54-58, 1977, '

. Dougherty, J. D.: Cerdiovascuiar Findings in Air Traffic Controiiers

AEROSPACE HEDICIHE 38:26-30, 1967.

ﬂougherty, . 0., D. K. Trites, and J. R. Di11e° Seif-Reported Stress-Related
Symptoms Among Air Traffic Control Speciaiists (ATCS) and Non-ATCS Personne1
AEROSPACE HEDICINE 36:956-960, 1965 .

lFrankenhaeuser, H..‘end P. Patkai: Interindividuai Differences in'Catecholamine

Excretion During Stress. SCANDINAVIAN JOURNAL OF PSYCHOLOGY, 6:117-123, 1965.

Friednen, M., and R. H. Rosenman: Association of Specific Overt Behavior
Pattern With Blood and Cardiovascular Findings. JOURNAL OF THE AMERICAM

" " MEDICAL ASSOCIATION, 169 1289-1296, 1959.

12




14. Grandjean, E., 6. Wotzka, and H. Kretzschmar: Psychophysiclegic Investiga-
 tfons Into Professional Stress on Alr Traffic Control Officers at the
Zurich-Kloten, and Geneva-Cointrin Airports. Unpublished manuscript, Swiss
Confederate College of Technology, 1968. o :

15. Hale, H. B., E. W. Willfams, B. N. Smith, and C. . Melton, Jr.: Excretion
Patterns of Afr Traffic Controllers. AEROSPACE MEDICINE, 42:127-138, 1971.

16. Harrington, J. M.: Shift Work and Health. London: University of London,
. London School of Hygiene and Tropiqai Medicine, 1978, ‘

17. Hauty, 6. T., D. K. Trites, and W. J. Berkley: Biomedical Survey of ATC
Facilities. 2. Experience and Age. FAA Office of Aviation Medicine Report
No. AM-65-6, 1965. ' ‘

18. Hibler, N. S.: The Effects of Stress on State Anxiety in Alr Traffic )
Controllers. Doctoral dissertation, University of South Florida, DISSERTATION -
ABSTRACTS INTERNATIONAL, 38:6155-8, 1978. - : '

©.19. HWiggins, E. A., M. 1. Lategola, and C. E. Melton: Three Reports Relevant to
:;lbresssin ;;;at_ton Personnel. FAA Office of Aviation Medicine Report No.
78' » l . '

20. Jenkins, C. 0., S. J. Zyanski, and R. H. Rosenman: ‘Coronary-_Prone Behavior:
One Pattern or Several? PSYCHOSOMATIC MEDICINE, 40:25-43, 1978, -

R

21. Karson, S., and J. M. O'Dell: Personality Makeup of the American Air Traffic -
Controller. AEROSPACE MEDICINE, 45:1001-1007, 1974, -

22. Kasl, S. V.: Ep‘i‘demioiogical Contrilbutions to the Study of Work Stress. In
€. L. Cooper and R. Payne {Eds.), Stress at Work. New York: Wfley and Sons,

1978 | ‘ -
23. Lehmann, P.: Job Stress: Hidden Hazard. JOB 55FETY AND HEALTH, 2:4-10, 1974.
20. Levitt, E. E.: The Psychology of Anxiety. New York: Brooks-Merrill, 1967.

25. Malmstrom, E. J.: Composite Fbod Mjec-the't:heck List. Unpublished manuscript,
N ' Department of Psychology, University of California, Los Angeles, 1968.

‘jﬂi' 26. Martindale, D.: Sweaty Palms in the Control Tower. . PSYCHOLOGY. TODAY,
:%l . 10:71-75, 1977, ' ‘ ,

i _ . ‘ ' ' . . .

by 27. WKenzfe, J. M., P. R. Fowler, R. Moses, and M. J. Burr: Evaluation of Stress |
{[‘.; in Afr Traffic Controllers: FAA Academy Instructors. m%ints of the 1977 v

! Annual Scientific Meeting of the Aerospace Medical Association, Washington,
4 D.C., 39-100, 1977 (Summary). ) j '

' 28. McMair, D. M., M. torr, and L. F. Oroppleman: Profile of Mood-States :
Manual. San Dlego, California: Educational and Industrial lesting Service,

13

et i X e o T



e

30.
aA.
- 32,

33,

3.

3.
37.
38.

39,

40.

‘1.

29. Melton, C. E., J. M. McKenzie, R. C. Smith, B. . Polis, E. A. Higgins,

S. M. Hoffmann, G. E. Funkhouser, and J. T. Saldivar: Physiological,
8fochemical, and Psychological Responses in Air Traffic Control Personnel:
Comparison of the 5-Day and 2.2-1 Shift Rotation Patterns. FAA Office of
Aviation Medicine Report No. AM-73-22, 1973. :
Melton, C. E., R. C. Smith, J. M. McKenzie, S. M. Hoffmann, and J. T. Saldivar;
stress 1n Alr Traffic Controllers: Effects of ARTS-11I. ' AVIATION, SPACE, AND
ENVIRONMENTAL MEDICINE, 47:925-930, 1976. . :

Melton, C. E,, R. C. Smith, J. M. McKenzie, J. T. Saldivar, J. M. Hoffmann,

and P. R. Fowler: Stress in Afr Traffic Controllers: Comparison of Two Alr
Route Traffic Control Centers on Different Shift Rotation Patterns. FAA Office
of Aviation Medicine Report No. AM-75-7, 1975, :

Melton, C. E., R. C. Smith, J. M Mckenzie, S. M. Wicks, and J. T. Saldivar:
Stress in Air Traffic Personnel: . Low-Density Towers and Flight Service Stations.
AVIATION, SPACE, AND ENVIRONMENTAL MEDICINE, 49:724-728, 1978, ‘

Melton, C. E., Jr., J. M. McKenzie, B. D. Polis, G. E. Funkhouser, and P, F.
Tamptetro: Physiological Responses in Air Traffic Control Personnel: O'Hare

‘Tower. ' FAA Office of Aviation Medicine Report No. AM-71-2, 1971.

Melton, C. E., J. M. McKenzie, B. D. Polis, J. M. Hoffmann, and J. T. Saldivar:

- Physiological Responses in Afr Traffic Contro! Personnel: Houston . Interconti-

nental Touer.‘-fAA Office of Aviation Medicine Report No. AM-73-21, 1973.

Melton, C. E., J. M. McKenzie, J.'T. Saldivar, and S. M. Hoffmann: Comparison
of Opa Locka Tower With Other ATC Facilities by Means of. a Stress Index. FAA

- Office of Aviation Medicine Report No. AM-74-11, 1974.

wtt, P. E., F. C. Mann, Q. McLoughlin, and D. P. Warwick: Shift Work. Ann
Arbor, Michigan: University of Michfgan Press, 1965. ‘

Nowlis, V.: Research With the Mood Adjective Check List. 'In 3. S. Tomkins and
¢. E. Izard (Eds.), Affect, Cognition and personality. New York: Springer, 1965,

Rose, R. M., C. D. Jenkins, and M. W. Hurst: Alr Traffic Controller Health
Change Study. FAA Office of Aviation Medicine Report No. AM-78-39, 1978.

schad, R., A. Gilgen, and E. Grandjean: Excretion of Catecholamines in Air
Traffic Personnei. SCHWEIZERISCHE MEDIZINISCHE WOCHENSCHRIFT, 99:889-892, 1969.

Singal, M., M. J. Smith, J. J. Hurrell, J. Bender, R. $. Kramkowski, and S. A.
Salisbury: HaZard Evaluation and Technical Assistance Report: 0'Hare Inter-
national Afrport. National Institute for Occupational Safety and Health,
Cincinnati, Ohio, Report No. TA 77-67, 1977. o BRTEEE

smith, R. C.: Assessment of a "Stress” Response-Set in the Composite Mood
Adf-ctive Check List. FAA Office of Aviation Medicine Report No. AM-71-1£,
1971, /

14




e R O I

45.

a2,
.

“ -

! ‘7.

48.

49,

51.

Isz‘

53'

55.

Smith, R. C.: Comparison of the Job Attitudes of Personnel in Three air

Traffiq Control Specialties. AEROSPACE MEDICINE, 44:918-927, 1973.

‘$mith, R. C.: 'Response Bias in the State-Trait Anxiety Iﬂventoryf Netecting

the Exaggeration of Stress. JOURNAL OF PSYCHOLOGY, R6:241-246, 1974.

‘Smith. R. C.: A Realistic Vien'Of the People in Aif Traffic Control. FAA

Office of Aviation Medicine Report No. AM-74-12, 1974. .

-smith, R. C.: Vocational Interests of Air Traffic Control Personnel .
. AEROSPACE MEDICINE, 46:871-877, 1975. o :

6.

smith, R. C.. B.'B. Cobb, and W. E:'Colling: Attitudes and Motivations of Atr
Traffic Contraliers in Terminal Areas. AEROSPACE MEDICINE, 43:1-5, 1972.

smith, K. C., and 6. L, Hutto: Does Air Traffic Control Work Lead to Psycho-
Togical Arousal? - A Comparison of Air Traffic and Non-Air-Traffic Employees -

Within the FAA. Preprints of the 1980 Annual Meeting of the Aerospace Medical
Association, Washington, D.C., SU-GT. i§80 ISummary).. ' ' - '

Smith, R. C., and €. E. Melton: Susceptibility to Anxfety and Shift oifficulty

as Determinants of State Anxiety in Air Traffic Controllers. AEROSPACE
MEDICINE, -45:599-601, 1975. L ‘ . \ o

Sdith.'a. c.. ind‘c.‘f. Heitoﬁ: _Effects of Ground Trainer Use Bn the Anxiety

" of Students fn Private Pilot Training. AVIATION, SPACE, AND ENVIRONMENTAL

MEDICINE, 49:406-408, 1978. -
Saith, R. C., C. E. Melton, and J. M. Mckenzie: ' Affect Adjective Check List

_ Assessment of Mood Variations in Air Traffic Controllers.' AEROSPACE MEDICINE,

42:1060- 1064, 1971. | | | | |
spielberger, C. 0., R. L. Gorsuch, and R. F. Lushene:. Manual for the State-

Trait Anxiety Inventory. Palo Alto, California: ‘ConsuTting Psychologists
Press, 1970. : "

Spielberger, C. 0.: Anxiety as an Emotional State. In C. D. Spielberger {£d.),
Anxiety: Current Trends ‘n Theory and Research. New York: Academic Press,

-

Trites, ﬁ.;K.: Problems 1n Afr Traffic thagemenf: vI. Interactioh of -

‘Training Entry Age With Intellectue? and Personality Characteristics of Air
‘Traffic Control Specialists. FAA foice of Aviation Medicine Report MNo.

AM-65-21, 1965. | o |
Trites, D. K., A. Kurek, and 8. B, Cobb: Personality and Achievement of Air

Traffic Controllers, AEROSPACE MEDICINE, 38:1145-1150, 1967.

Zuckermin. M.: The Development of an Affect Adject1#e Checklist for the

_Measurement of Anxiety. JOURNAL OF CONSULTING PSYCHOLOGY, 24:457-462, 1260.

5 GOVENMENT FSTg 01 ICE TN < AMAI8/3TE 15

e e ey - e v
" £ A T RO RO - ¥ Y 4% o T T AR SRR SRS LT AT




